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logical grade, complications and aneurysm lo-
cation and shape. From February 1994 to Au-
gust 2004, clipping was performed on a total of
644 patients, comprising 498 patients with rup-
tured aneurysms and 146 patients with unrup-
tured aneurysms.

Furthermore, we perform coil embolization
in the treatment of cerebral aneurysm by tak-
ing into account the following:

1) Severe subarachnoid haemorrhage:
Grades IV-V

2) Severe systemic complication
3) Age ≥70 years
4) Cerebral aneurysm site (top of the basilar

artery) and shape (no broad neck)
5) Intracerebral haematoma
6) Patient preference

During the same period from February 1994
to August 2004, coil embolization was perfor-
med at our institution or one of the affiliated
institutions on 244 patients*, comprising 132
patients with ruptured aneurysms and 112 pa-
tients with unruptured aneurysms.

*: including patients who underwent coil embolization at an-
other institution and those in whom coil embolization was
abandoned.

Summary

We retrospectively analysed to demonstrate
the selection of the treatment modality and its ef-
ficacy in our department. Subjects of the present
study comprised patients in whom coil embo-
lization was abandoned due to such reasons as
broad neck, whom coil embolization was per-
formed for residual aneurysm following incom-
plete clipping or recurrent cerebral aneurysm,
whom coil embolization was performed after
coil compaction, whom coil embolization and
clipping were performed for the treatment of
multiple cerebral aneurysms.

In the treatment of cerebral aneurysm, select-
ing proper techniques by considering the char-
acteristics of clipping and coil embolization is
desirable.

In other words, strategizing therapy by taking
advantages of the merits of clipping and coil em-
bolization is important.

Introduction and Methods

To clarify the applications and the roles of
coil embolization and clipping in the treatment
of cerebral aneurysm.

As a general rule, clipping is performed in
the treatment of cerebral aneurysm (clipping
for acute-phase ruptured aneurysm) by taking
into account factors such as patient age, neuro-
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Subjects of the present study comprised: (fig-
ure 1~3)
1) patients in whom coil embolization was

abandoned due to such reasons as broad
neck (n=25);

2) patients in whom coil embolization was per-
formed for residual aneurysm following in-
complete clipping or recurrent cerebral ane-
urysm (n=10);

3) patients in whom coil embolization was per-
formed after coil compaction (n=10);

4) patients in whom coil embolization and clip-
ping were performed for the treatment of
multiple cerebral aneurysms (n=18).

Results
1) (figure 1)

In 25 patients (10.2%) (12 ruptured, 13 un-
ruptured), coil embolization was attempted
first but was abandoned due to reasons such as
broad neck.

The breakdown of site was as follows: anteri-
or communicating artery (ACom) in four pa-
tients; anterior cerebral artery (AC) in one pa-
tient; internal carotid artery (IC) in eleven pa-

tients; top of basilar artery (BA-top) in six pa-
tients; P1 segment of posterior cerebral artery
(P1) in one patient; and vertebral artery (VA)
in two patients. Breakdown of reasons for
abandoning coil embolization was as follows:
broad neck in 18 patients (balloon neck-plasty
was performed on nine of these 18 patients); in-
accessible in six patients; and ischemic accident
in one patient.

Of the 25 patients in whom coil embolization
was attempted first and abandoned, clipping
was performed on 16 patients (eight ruptured,
eight unruptured). Prognosis was favorable for
all 16 patients. Conservative therapy was select-
ed for five ruptured patients who were elderly
and/or had severe aneurysm, and prognosis was
poor for all five patients, with severe disability
or death as outcomes. In the remaining four pa-
tients, observation was selected, and future
therapy (coil embolization or clipping) was
reevaluated.

2) (figure 2)
In ten patients, intra-aneurysmal coil embo-

lization was scheduled to be performed for the
treatment of cerebral aneurysm following in-

Figure 1 “incomplete embolization & coil compaction”. Application of coil embolization and clipping in the treatment of in-
complete embolization & coil compaction in 1994.2~ 2004.8.
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Figure 2 “incomplete or recurrence aneurysm after clipping”. Application of coil embolization and clipping in the treatment
of incomplete or recurrent aneurysm after clipping in 1994.2~2004.8.

Figure 3 “multiple aneurysms” Application of coil embolization and clipping in the treatment of multiple aneurysms in
1994.2~2004.8.
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complete clipping (Case 1: figure 4) or recur-
rent cerebral aneurysm following clipping (Ca-
se 2: figure 5).

Intra-aneurysmal coil embolization was per-
formed on eight patients (following wrapping
in one patient), and re-clipping was performed
in the other two patients. Placing a coil or mi-
crocatheter into the residual aneurysm was rel-
atively easy during second coil embolization. In
one patient with a BA-top aneurysm in whom
clipping was difficult, coil embolization was
performed after intentional neck-plastic clip-

ping 1. Intra-aneurysmal coil embolization or
re-clipping did not exacerbate the condition of
any of these patients.

3) (figure 1)
Coil compaction occurred after coil embo-

lization in ten patients (4.1%), and second coil
embolization was required. Second coil embo-
lization was performed on eight unruptured pa-
tients, while clipping was performed on two
ruptured patients (Case 3: figure 6).

New neurological symptoms did not appear

Figure 4 Case 1. A 78-year-old female. Lt.ICAG showed ruptured Acom aneurysm, clipping at day 0. Embolization for resid-
ual aneurysm and intra-arterial injection of papaverine hydrochloride for vasospasm, after incomplete clipping at day six.
(grade V → PVS). A,B) pre-clipping angiogram (A-P, lat). C) post-clipping angiogram, residual aneurysm due to incomplete
clipping. D) aneurysmal angiogram. E,F) post-embolization angiogram (A-P, lat)
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postoperatively for any of the patients in Re-
sults (2) and (3). However, the existing coil in
the aneurysm complicated the procedure dur-
ing re-clipping.

Also, placing a coil or microcatheter into the
residual aneurysm was relatively easy during
second coil embolization.

4) (figure 3)
In 18 patients, coil embolization and clipping

were performed for the treatment of multiple
cerebral aneurysms as follows:

a) In four patients, coil embolization and
clipping were combined for the treatment of
multiple cerebral aneurysms, with clipping fol-
lowed by coil embolization in two patients

(Case 4 2: figure 7), and coil embolization fol-
lowed by clipping in two patients.

b) In four patients, coil embolization was
performed for the treatment of acute ruptured
cerebral aneurysm and clipping for the treat-
ment of chronic unruptured cerebral aneurysm.

c) In ten patients, clipping was performed for
the treatment of acute ruptured cerebral ane-
urysm and coil embolization for the treatment
of chronic unruptured cerebral aneurysm.

Prognosis was favorable for all patients.

Discussion

Ever since Guglielmi et Al. developed and in-
troduced the Guglielmi detachable coil (GDC)

Figure 5 Case 2. A 54-year-old fe-
male. Lt.ICAG showed ruptured
Lt.IC-Ach aneurysm, clipping at
eleven years ago. Nonruptured
Rt.IC-Pc aneurysm, clipping at
eight years ago. Ruptured “de no-
vo” Rt.IC-Pc aneurysm, emboliza-
tion at day one. (grade I → GR). A)
pre-embolization angiogram. B)
post-embolization angiogram. C)
post-embolization craniogram (A-
P, lat).
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in 1991, intravascular therapy for cerebral ane-
urysm has advanced markedly, and this coil is
currently being used for elderly patients, pa-
tients with severe cerebral aneurysms, patients
with severe systemic complications and pa-
tients with cerebral aneurysms affecting the
posterior circulation, such as lesions on the top
of the basilar artery 3,4,5.

In recent years, more institutions in Japan
have started performing coil embolization as
the first option for treating cerebral aneur-

ysm 6,7. Although GDCs are much better than
previous devices, clipping still represents the
standard therapy for cerebral aneurysm, and
we also believe that clipping is the first option
for treating cerebral aneurysm. This is because
clipping is better suited to handle the neck of
the cerebral aneurysm, coil compaction can oc-
cur over time, and the long-term stability of
GDC has yet to be proven 8,9.

Whether to perform clipping or coil embo-
lization remains a major point of contention in

Figure 6 Case 3. A 51-year-old female. Lt.ICAG showed ruptured Lt.IC-Pc aneurysm, embolization, at day one. Coil com-
paction later 2.5 Mos. after embolization. Neck clipping and aneurysmal resection at 3 Mos. (grade V → GR). A) pre-em-
bolization angiogram. B) post-embolization angiogram, immediately. C) coil compaction later 2.5 Mos. D,E) during aneurys-
mal neck clipping. F) post-clipping angiogram.
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neurosurgery today, and conclusions cannot be
drawn quickly 10. Although cerebral aneurysm is
treated in routine practice, designing a form for
informed consent based on scientifically sound
and highly reliable therapeutic options has
been difficult, and this has been discussed by
the mass media 11. A sharp response followed a
report published by the International Sub-
arachnoid Aneurysm Trial (ISAT) in 2002 12.
The report of ISAT compared clipping and coil
embolization in the treatment of cerebral
aneurysm. We believe that instead of consider-
ing clipping and coil embolization as competing
techniques, better results can be obtained by
taking advantage of the merits of each tech-
nique.

Table 1 and table 2 compare the advantages
and disadvantages associated with clipping and
coil embolization, the two techniques that are
often compared in the treatment of cerebral
aneurysm 13.

In our study, coil embolization was abando-
ned in 25 of the 244 patients (10.2%) in whom
coil embolization was the first option. A broad

neck was the most common reason for aban-
doning coil embolization. Coil embolization
could not be performed even with balloon
neck-plasty in some cases, and reports have de-
scribed coil embolization combined with stent

Advantages Disdvantages

clipping Surgery is superior to intravascular Surgery is inferior to intravascular 
therapy because: therapy because:
1. Long-term therapeutic effects are clear 1. General anesthesia is required
2. Accompanying lesions can be treated 2. Conserving perforators near an aneurysm is
at the same time occasionally difficult
3. Vascular anatomy can be accurately 3. Cerebral compression is required
ascertained macroscopically
4. Intraoperative bleeding can be 4. Blocking circulation may be necessary
effectively dealt with

5. Skills differ between surgeons and institutions

embolization Intravascular therapy is superior to Intravascular therapy is inferior to
surgery because: surgery because:
1. General anesthesia is unnecessary (?) 1. Additional angiographies may be needed 

within a short period of time
2. Systemic complications are not an issue 2. Long-term prognosis is unknown
3. Perforators near an aneurysm can be 3. Embolization may not be possible 
conserved depending on shape, size or location
4. Brain compression is unnecessary 4. A risk of cerebral infarction or parent vessel 

occlusion is present
5. Cost is less than surgery (?) 5. Dealing with intraoperative bleeding is difficult

6. Skills differ between surgeons and institutions

Table 1  Advantages and disadvantages associated with clipping and coil embolization.

Coil embolization should be the first option
in the following cases:

1) Large aneurysm on top of the basilar artery
facing superiorly or posteriorly

2) Symptomatic C3 aneurysm

3) Systemic complications

4) Age ≥70 years

5) if possible embolization after incomplete
clipping

6) Far-advanced cerebral vasospasm

7) Severe cerebral aneurysm unrelated
to intracerebral haematoma or hydrocephalus

Table 2  Therapeutic guidelines for acute-phase ruptured
cerebral aneurysms.
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support in recent years 14. Coil embolization is
one effective option for treating cerebral
aneurysm following incomplete clipping or re-
current cerebral aneurysm following clipping.
The reasons for this are that coil embolization
is less invasive than re-clipping, and micro-

surgery is made difficult by the presence of an
existing clip. In our patients, inserting a micro-
catheter into the residual aneurysm was rela-
tively easy 1,15.

In patients with a BA-top aneurysm in whom
clipping was difficult to perform, coil emboliza-

Figure 7 Case 4. A 38-year-old female. Rt.VAG showed nonruptured multiple(5) basilar aneurysms associated with bilater-
al IC occlusions. Aneurysms at 2 BA-tops, BA-SCA, BA-trunk and BA-AICA. Clipping for BA-top, BA-SCA and BA-trunk,
embolization for BA-top and consevation for BA-AICA. (grade 0 → GR). A) initial angiogram (A-P, oblique, lat). B: post-
clipping, aneurysmal angiogram. C) post-embolization angiogram (A-P, lat).
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tion was performed after intentional neck-plas-
tic clipping. This therapy proved effective 1,16,17.

When coil embolization was performed after
coil compaction, inserting a microcatheter into
the residual aneurysm was relatively easy. Ho-
wever, caution must be exercised with re-clip-
ping, as existing coils can make this procedure
difficult to perform 18.

Coil embolization is generally performed on
patients with ruptured or unruptured multiple
cerebral aneurysms or on patients with an ane-
urysm on top of the basilar artery 2,19.

Conclusions

In general, cerebral aneurysm is treated by
clipping while taking into account factors such
as severity and age. In recent years, coil em-
bolization has started to be performed more of-
ten. In the treatment of cerebral aneurysm, se-
lecting proper techniques by considering the
characteristics of clipping and coil emboliza-
tion is desirable. In other words, strategizing
therapy by taking advantages of the merits of
clipping and coil embolization is important 2,10.
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